Background: Morbidity and mortality for women with chronic obstructive pulmonary disease (COPD) are increasing, and little is known about gender differences in perception of COPD care. Methods: Surveys were administered to a convenience sample of COPD patients to evaluate perceptions about symptoms, barriers to care, and sources of information about COPD. Results: Data on 295 female and 273 male participants were analyzed. With similar frequencies, women and men reported dyspnea and rated their health as poor/very poor. Although more women than men reported annual household income < $30,000, no significant gender differences in frequency of health insurance, physician visits, or ever having had spirometry were detected. In adjusted models (1) women were more likely to report COPD diagnostic delay (odds ratio [OR] 1.66, 95% confidence interval [CI] 1.13-2.45, p = 0.01), although anxiety (OR 1.83, 95% CI 1.10-3.06, p = 0.02) and history of exacerbations (OR 1.60, 95% CI 1.08-2.37, p = 0.01) were also significant predictors, (2) female gender was associated with difficulty reaching one's physician (OR 2.54, 95% CI 1.33-4.86, p = 0.004), as was prior history of exacerbations (OR 2.25, 95% CI 1.21-4.20, p = 0.01), and (3) female gender (OR 2.15, 95% CI 1.10-4.21, p = 0.02) was the only significant predictor for finding time spent with their physician as insufficient. Conclusions: Significant gender-related differences in the perception of COPD healthcare delivery exist, revealing an opportunity to better understand what influences these attitudes and to improve care for both men and women.
Introduction
C hronic obstructive pulmonary disease (COPD) is the third leading cause of death in the United States. 1 The burden of COPD among women continues to grow; the number of women dying from COPD in the United States now exceeds that of men. 2 Information about gender differences in clinical presentation and disease biology is accumulating, demonstrating that women tend to report more dyspnea and poorer quality of life (QOL) for the same burden of disease and also may be more susceptible to declines in lung function for the same levels of tobacco exposure. [3] [4] [5] [6] Unfortunately, knowledge about gender differences in coping with this chronic illness and interface with the healthcare delivery system is more limited.
Data from female COPD participants in pulmonary rehabilitation suggest that men and women use different types of coping strategies to deal with the demands of their disease. 7 As compared to men, women frequently use an emotion-focused coping strategy, a response characterized by such emotions as anxiety and depression. Anxiety and depression have been reported with greater frequency among women with COPD as compared to men. 3 Emotional health is a well-established determinant of the experience of patients with the healthcare system 8, 9 and is associated with healthcare services use. 10 It is unknown, however, the extent to which gender itself when adjusted for such factors as depression and anxiety influences patient perceptions about care delivery.
Using data from a nationwide survey of patients with COPD, commissioned by a patient organization, the COPD Resource Network-National Emphysema/COPD Association (NECA), we evaluated potential gender differences in symptoms, barriers to care, and sources of information about the disease and the effect of socioeconomic and emotional factors on patient perceptions of care.
Materials and Methods
The current analyses are based on the results of a national survey of patients with COPD conducted in [2007] [2008] .
Patient survey
The methods of the NECA-commissioned nationwide surveys of COPD patients have been published previously. 11 Briefly, a convenience sample of patients was assembled based on COPD participants randomly selected from one of several sources: (1) a national sample of households in which at least one person reported a diagnosis of COPD based on a database maintained by Integrated Business Services Inc. (Lake Forest, IL), (2) participants of patient support groups affiliated with the American Lung Association's Better Breathers Clubs or NECA, (3) COPD patients receiving oxygen through a national provider (Apria Healthcare, Lake Forest, CA), and (4) respondents to internet survey invitation on COPD-related websites.
Participants were mailed a 7-page questionnaire, accompanied by an explanatory letter and a postage prepaid return envelope. As incentive for participation, a summary of the executive results of the surveys was offered. The total number of completed surveys was 1,077 of 15,000 surveys sent (response rate 7.2%). As the psychologic needs of asthma patients and the effect on gender-related patterns of healthcare utilization have been studied and are better characterized than in the COPD population, 12, 13 for purposes of the current analyses, persons who reported a diagnosis of asthma or coexistent asthma and COPD were excluded, leaving 568 patients with COPD for analysis. The questionnaire was prepared with the help of COPD expert panels, including physicians, patients, and representatives of COPD organizations. The items were considered to have face validity and to be easy to understand. Questions included demographics; comorbid conditions; perceived health and limitations for daily activities; use of healthcare resources, including visits to physicians and ancillary tests and therapies; and sources of information about the disease.
Age was calculated based on reported year of birth; gender and racial designation were selected by the respondent. Annual household income was selected from a list of seven options ranging from under $20,000 to over $150,000, with responses recoded pooling the answers in two groups below $30,000 and above $30,000. Frequency of symptoms was based on the answer to the question: Has there been any 3-month period during the past year when you had the following symptoms every day or most days a week? Comorbid conditions were self-reported based on a list of conditions presented after the question: Which of the following conditions, if any, have you ever been diagnosed with? The impact of disease on a patient's life was evaluated with multiple choice questions, including: How would you describe your overall health status at the moment?-with response options from excellent to very poor-and: How severe are your current COPD symptoms?-with response options in a Likert scale from no symptoms to very severe, which were dichotomized for purposes of the current analysis. The Medical Research Council (MRC) Dyspnea Index was used to describe severity of breathlessness. The impact of COPD on work capacity was evaluated with the answers to the questions: Does your lung condition keep you from working? Does your lung condition limit the amount or type of work you can do?
The patient's experience with the healthcare system was evaluated through a series of questions about insurance status, healthcare use, medical specialty of their provider, and frequency of diagnostic tests. The frequency of visits to any doctor and to a pulmonologist during the prior 12 months was also evaluated. Compliance with oxygen and COPD-related medications was self-reported. The patient had the opportunity to describe if he or she has participated in a pulmonary rehabilitation program and if to the best of his or her knowledge, rehabilitation programs were available or if he or she was not aware of this program. Sources of information on COPD were selected from a list of options presented. QOL was evaluated with the Living with COPD (LCOPD) questionnaire.
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Statistical analysis
Data are presented as proportions and means, with standard deviations (SDs) as appropriate. Statistical comparisons across gender for categorical data were made using chi-square tests. Continuous data were compared with t tests. We tested the independent effect of female gender on perceptions of healthcare using logistic regression models. Other variables included and tested in the model were selected based on the patient factors included in the Theoretical Model of Acces to Healthcare. 15 The variables included in the analyses include factors related to emotional health (reported anxiety and depression), severity of disease (history of exacerbations and use of oxygen), socioeconomic status (based on annual income), and age. All p values were two-tailed, with a p value < 0.05 considered statistically significant. Analyses were performed using SAS 9.2 (SAS Institute, Cary, NC).
Results

Demographics
The characteristics of the 568 patients with COPD who responded to the survey, their symptoms, comorbid conditions, and data on COPD care are shown in Table 1 . Women surveyed are younger than men and also reported their symptoms started at a younger age and were diagnosed at a younger age. The annual household income for women was significantly lower than that of men, with 59.9% of women reporting annual household income < $30,000 vs. 44.2% of men, p < 0.001.
Symptoms, comorbid conditions, and disease impact
Symptoms and comorbidities by gender are also reported in Table 1 . Cough and phlegm in the past 3 months were reported with less frequency by women than by men. The prevalence of comorbid conditions among this sample demonstrated that arthritis, hypertension, diabetes, and stroke were reported with similar frequency by both women and men, but heart disease was reported with less frequency by women. More women than men, however, reported obesity, osteoporosis, anxiety, and depression. A similar proportion of women and men had at least one hospital admission secondary to COPD during the prior year and at least one visit to the emergency room secondary to a COPD exacerbation. In general, women reported that COPD had a similar impact on their daily lives as it had to men. Severe breathlessness, according to the MRC Dyspnea Questionnaire, was described with similar frequency by women and men. Women and men reported with similar frequency that their disease limited the amount of time they could work, as well as kept them from working.
COPD management
Almost all respondents recalled spirometry testing at some point during the course of their disease, and almost two thirds of participants had been prescribed oxygen. Oxygen compliance between genders was similar. Although more women than men reported having received steroids for an exacerbation during the last 12 months, no difference in continuous oral steroid use was reported.
Healthcare and pulmonary rehabilitation experience
Data on the respondents' healthcare experience, participation in rehabilitation, and disease education are summarized in Table 2 . For women and men surveyed, the healthcare provider managing his or her COPD was more frequently a pulmonologist, and internists or primary care physicians came in second. When asked about other physicians involved in their care, women had contact with cardiologists with lower frequency, but no gender differences in the frequency of visiting a psychiatrist were seen. For both women and men, the most frequent health insurer was Medicare, and almost one third of subjects reported having insurance through their employer. Lack of insurance coverage was similar between men and women. Women and men reported pulmonary rehabilitation program participation with similar frequency. A similar, but significant, proportion of women and men were unaware of the existence of rehabilitation programs, and lack of access to a program in their area was also similar between women and men.
Sources of information on COPD
For women, sources of information about COPD differed significantly from those of men. Women reported less receipt of education from their physician but were more likely than men to obtain information from other patients and online support groups. However, slightly fewer women than men believed they were very well or adequately informed about their health condition (Table 2) .
Differences and factors related to perceptions of healthcare
Women reported with greater frequency the belief that they experienced a delay in their diagnosis, believed their physicians were more difficult to reach when they needed care, and felt that the time spent with their doctor was insufficient. However, overall satisfaction with their physician's disease management was similar for men and women. Although the frequency and distribution of health insurance was no different between women and men, with the proportion of uninsured women and men being similar in this cohort, more women than men described their insurance as a barrier for at least one component of the healthcare process. No significant difference was seen in the percent of women vs. men who believed that their insurance was a barrier to accessing antibiotics or symptom-relieving medications.
In order to understand the impact of potential confounders, multivariate models were constructed to determine if gender differences in perceptions of care still existed when adjusted for factors associated with income, disease severity (exacerbation history and oxygen use), and history of anxiety and depression. In adjusted models, women were still more likely to report a diagnostic delay (odds ratio [OR] 1.66, 95% confidence interval [CI] 1.13-2.45, p = 0.01), although anxiety (OR 1.83, 95% CI 1.10-3.06, p = 0.02) and history of prior exacerbation in the last year (OR 1.60, 95% CI 1.08-2.37, p = 0.01) were also significant predictors. In adjusted models, female gender was also still associated with finding one's physician difficult to reach (OR 2.54, 95% CI 1.33-4.86, p = 0.004), as was prior history of exacerbations (OR 2.25, 95% CI 1.21-4.20, p = 0.01), whereas other predictors were nonsignificant. In adjusted models predicting whether time spent with one's doctor was insufficient, female gender (OR 2.15, 95% CI 1.10-4.21, p = 0.02) was the only significant predictor. Interestingly, in modeling the belief that insurance is a barrier to at least one area of one's care, female gender becomes nonsignificant; low income, however, is the only significant predictor (OR 1.77, 95% CI 1.12-2.77, p = 0.01) ( Table 3) .
Discussion
With the growing burden of COPD among women, understanding gender differences in disease presentation and access to care becomes critically important. Our results extend previous findings that women with COPD report lower frequency of cough and sputum production 4 and experience greater frequency of depression and anxiety, [16] [17] [18] , osteoporosis, 19 and obesity. 20 At the same time, our data provide new findings regarding gender differences in patient perceptions and expectations of the healthcare system. Despite reporting similar access to healthcare insurance, physicians, and pulmonary rehabilitation, more women than men reported insurance as a barrier to at least one aspect of their care. More women also believed they had experienced a diagnostic delay of their COPD, reported difficulties in reaching their physician, and believed the time with their treating physician to be insufficient. As the potential sources of disease education for patients with COPD are rapidly expanding, women obtained information about their disease from online support groups, and fewer obtained disease information from their physician as compared to men.
Some of the most interesting findings of our study relate to perceptions that women with COPD have about their interactions with the healthcare system. More women reported that their insurance was a barrier to receiving at least one aspect of their care. However, no discernible difference in the percentage of patients insured or frequency of visits to physicians was detected. As the annual household income for women in this survey was less than that for men, it is possible that the impact of out-of-pocket expenses could lead to greater barriers for healthcare access for women. Supportive of this possibility, in multivariate models adjusted for annual income, income itself but not gender was the only significant predictor of perceiving insurance as a barrier to care. Women also reported greater difficulty reaching their doctor. In adjusted models, female gender and history of prior exacerbations were significant predictors of the perception that one's physician is difficult to reach. Clincial trials designed to evaluate different COPD interventions suggest that exacerbations may occur with higher frequency in women 21, 22 ; therefore it is possible that women are expressing more frustration as they have greater need to be seen quickly for exacerbations, for which the healthcare system may not be well adapted.
In unadjusted and adjusted models, female gender was the only explanatory variable associated with the perception that the time spent with the physician was insufficient. Fewer women also believed their doctor was sympathetic to their condition. Why women describe a poorer experience with these aspects of the healthcare system is unclear. One prior study of COPD patients revealed no significant gender differences in patient satisfaction with their care. 23 This prior study, however, was an international survey, which may contribute to a difference in findings. It is possible that the actual amount of time each physician spends with women is less than it is for men or that women have greater need for time with their physicians. Another possible explanation for this finding may be gender discordance between male physicians and female patients. Studies in a variety of medical settings have shown that physician-patient disconcordance on a number of social characteristics, including gender, is associated with a less positive perception of care. 24, 25 Our data demonstrate that women perceive a greater delay in diagnosis, even when they were on average younger in age compared to male participants when they received their diagnosis. Female gender was still associated with the perception of diagnostic delay when adjusted for relevant confounders, such as socioeconomic status, disease severity, and history of anxiety and depression. There is growing evidence on gender differences in quality and extent of care with other chronic conditions, [26] [27] [28] but specific data on COPD are limited. Self-reported delay in care for women with diabetes and cardiovascular disease has been published, with differences maintained in both insured and uninsured patients. 28 In the respiratory community, there has been suspicion that women with COPD could be underdiagnosed, based on results of two studies demonstrating that given similar clinical scenarios, physicians are more likely to make a diagnosis of COPD in male vs. female subjects. 29, 30 Our data provide, for the first time, evidence that women with COPD actually perceive a delay in diagnosis. Whether these data represent a difference in the propensity to self-identify a need of care or an actual gender-related difficulty in obtaining the care is unclear and will need to be evaluated in further prospective evaluations.
Women surveyed also reported higher frequency of anxiety, depression, osteoporosis, and obesity than men but lower frequency of heart disease. It is unknown to what extent these data are influenced by physician bias or differences in the healthcare received. Interestingly, although 32.0% of men and 21.4% of women in this study reported a history of heart disease, 46.0% of men but only 29.2% of women had a cardiologist involved in their care. It has been reported that women are less likely to receive referrals to specialists. 31 With respect to other aspects of their care, male and female participants surveyed here received their COPD-related care from pulmonologists, internists, and other primary care practitioners with similar frequency, and the mean number of additional physicians involved in the patient's care was higher for women than for men in this survey. At a minimum, these data highlight the need for physicians to be aware that cardiovascular disease is common in both men and women with COPD and must be considered in diagnostic and therapeutic decision making.
Disease education is critically important, as a relationship between the level of a patient's health literacy and health outcomes in chronic diseases has been documented. 32 Education and information are even more critical for management of chronic and multidimensional diseases, such as COPD, where it has been shown that basic therapeutic interventions, such as the use of inhalers, can be a challenge for patients. 33 We inquired about sources for medical information for COPD patients and found that women were less likely than men to obtain knowledge about their disease from their physician and more likely to rely on other patients and online support groups. These data underscore the importance of good communication skills for healthcare providers, particularly for female patients, and suggest that women need to engage with other patients as part of their coping strategy for living with a chronic illness. Data from other chronic diseases suggest that women are more likely to report the use of coping strategies and find these strategies effective. 34 Although almost one quarter of the respondents used other internet resources for information, the overall proportion of respondents using the internet for disease education is low compared with the numbers in other surveys. 35 This is likely due to the elderly nature of the surveyed population, as those seeking medical information on the internet tend to be younger. 35 As access to the internet increases, particularly for elderly patients with limited mobility, another opportunity for education and outreach will be available that may be particularly valuable to women with COPD and should be encouraged.
One limitation of this study is that it relies on self-response, with no validation of responses on use of medical services, comorbid conditions, and barriers to use of medical services, including delay in healthcare. However, similar methodology and questionnaire content have been used in previous surveys targeting a similar population. 11, 36 It is difficult to know with certainty if systematic biases exist between men and women with respect to survey data participation and response, but current evidence does not support this suspicion. 37 Another potential limitation of these data is the lack of information on pulmonary function or disease severity descriptors. An additional limitation is that this is a convenience sample with a low response rate (7.2%) and may not be representative of the general patient population. The high self-reported frequency of oxygen use suggests that the severity of disease in this cohort is high, and results may not be generalizable to the less severe COPD patients.
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Conclusions
In this analysis of a national survey of COPD patients, significant differences between men and women were found, especially in access to and receipt of care and health information. Despite apparently similar access to healthcare insurance, physician visits, and pulmonary rehabilitation, women were more likely than men to report inadequacies in the quality of the care received for their COPD, including perception of COPD diagnostic delay, insufficient time spent with their doctor, and difficulty reaching their doctor, even after adjustment for income, disease severity, and indicators of mental health. This information highlights the need for further research to identify the factors influencing these attitudes and coping strategies and design interventions to improve care for both men and women with COPD.
